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[57] Abstract: 

PURPOSE: To efficiently produce the titled tryptophan in a large amount, by 
cultivating a microorganism transformed by a DNA sequence capable of coding an 
enzymic group of a tryptophan synthetic system, etc., in a culture medium. 
CONSTITUTION: A chromosomic gene obtained by extracting microbial cells of 
Brevibacterium lactofermentum, etc., of the genus Brevibacterium is cleaved with a 
restriction enzyme to give a DNA, consisting of DNA expressed by the formula 
containing an operator region controlling the synthesis of m-RNA, promoter region 
controlling the synthesis of m-RAN, etc. The resultant DNA is then subjected to 
ligation reaction with a plasmid vector to afford a recombinant DNA, which is 
further introduced into a variant strain requiring tryptophan to carry out 
transformation and provide coryneform bacteria having the ability to produce 
tryptophan. The resultant bacteria are then aerobically cultivated in a culture 
medium containing a carbon source, nitrogen source, etc., to produce and accumulate 
the aimed tryptophan in the culture medium.COPYRIGHT: (C)1987,JPO&Japio 

[51] Int'l Class: C 1 2N0 1500 C07H02104 C07K0 1300 CI 2P0 1322 
C12P02102 C12P01322 C12R00113 C12P01322 C12R00115 
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CCCCCTTCTC GCCATTCGTC TCCCTCACCT CCCTAAftTCC CAAGAATTGT GCGATATGGC GCACCCTCTC CCTCCCCCCT TGTCGCTCCT GTCGGCACTT 

CGGCCAACAC CCGTAACCAC ACCGACTCCA CCCATTTACC GTTCTTAACA CCCTATACCG CCTGGCAC AG CCACCCCGCA ACACCCACCA CACCCCTCAA 

TCCTTTGTTA TTCCCTCCCT ACTTCCGTTT CTGGCCTTCT CCTTGGATCT GCCTGGTCCT GGCATTCGGT GTTGTCGCTG CCATCCTCTT CATTCCCATG 

AGGAAACAAT AACCCACCGA TCAACCCAAA CACCCCAAGA CCAACCTACA CCGACCACCA CCGTAACCCA CA ACAGCG AC GGT AGCACAA CTAACCCTAC 

CGTGCCGCTA TGCCTCCCCA TACTCTTGCG ATCCTTGATG CGAACCCACT CGCCAAACCC CGCAGGCGCC TCTTTCCCCT GA A ATTGA AG AGGACGCCCC 

CCACGCCCAT ACCGACGCGT ATCACAACCC TACCAACTAC GCTTGCGTCA CCCCTTTGCC CCGTCCGCGC ACAAACCCGA CTTTAACTTC TCCTCCGGCC 

TGGTCTG ACT ATTACCTCGC CGATTATCAA CAAGACTCCC CTG AATGCCC CCAAGATTCA CTTGCATGCA CTGCGTAGAG CTGCGG AA AC TACACAAGAA 

ACCACACTG A TAATGGAGCG CCT A ATACTT .GTTCTGAGCC GACTTACCGG GCTTCTA ACT CAACCTACCT CACGCATCTC GACGCCTTTC ATGTCTTCTT 

CCCAA AAATG ATTA ATAATT GAGACAAGCT TCCCACTATG TGATA A AGTC CCATTTTCTG AATAACTCTT CTCTCACTCA AAGCACCCAG TGCTCGTCCC 

CGCTTTTTAC TAATTATTAA CTCTCTTCCA ACCCTCATAC ACTATTTCAC GCTAAAACAC TTATTGACAA CAG AGTCAGT TTCGTCGGTC ACCACCACCG 

GCGCTA ACTA ACCGACCCTC. ACACCTCAAG TTGTTTTCAC TTTGATGA AT TTTTTAAGCC TCCTACTTCG TTCGACG AAG A AGCGGGCCT TTTGTCGTTT 

CCCCATTCAT TCCCTCGGAC TCTGCACTTC AACAA A AGTC AA ACT ACTTA AAA AATTCCG AGCATGA AGC AACCTGCTTC TTCGCCCCCA AAACACCAAA 

TTACCCCACA ACCGCCAAGC CCTCCATCCA ATGAAGCTCG CAGCGACTAA TTATTTG ATG TTTCCCAG AA ACGCTTCACC CCCACAATGA TTTCCTCGGT 

AATCCCGTGT TGGCCGTTCG CCACCTACCT TACTTCGACC CTCCCTCATT AATA AACTAC A A AGGGTCTT TCCGA AGTCG GGCTGTTACT AAAGCACCCA 

AGGTCCCCCA TGAGCACCAA TCCCCATCTT TTCTCCCTAC ATGTCCCCTA TCACCACCAT CCTTCTCCGT TGTTTGCCCA CTTGCGTCCC ACAACCGCAC 

TCCACGGCCT ACTfGTGCTT AGGCGTACA A AAG ACGGATC TACAGGCCAT ACTCCTCCTA CCAACACCCA ACAAACGCCT CAACCCACCG TGTTGGCGTC 

ATGATGCAGC CCTGTTCG AA AGCGCTG AT A TCACCACCAA GAATGGTATT TCTTCCCTCG CGCTGTTGAA CAGTTCCGTG CCOITTACCT GCACGGGCAA 

TACTACGTCG GCACAACCTT TCGCG ACTAT AGTGGTGGTT CTTACCATAA AG A AGGGAGC GCCACA ACTT CTCAAGCCAC GCGTA ATGCA CGRFCCCCTT 



CACGGTGGT A ACGCAGCCCC TGACGG ACTC GGGTAGCGCA GTGCTTGCGC CCCTAACACA GCAGCTTCGC CAGTACA ACA CCGCAGAGAA CACCTTTAGC 

CTGCCACCAT TCCCTCCGCG ACTCCCTGAG CCCATCCCGT CACCAACGCG CGCATTCTGT CCTCGAACCG GTCATCTTGT GCCGTCTCTT GTGG A AATCG 

TTCCCCGCCT CCGATGCGGT TGATG AGCCC CACCCCCTCA CCCCACCAAC CACCATCCAA GTGCTCCCCA ACTTCCAGTT CG AGTCCGGC TACAGCGACG 

AAGGGCCCGA CCCTACCCCA ACTACTCCCC CTCCCGCAGT CCCCTCCTTC CTGGTACCTT CACGACGCCT TCAACCTCAA GCTCACCCCC ATGTCCCTCC 

CGTCCCTCCC ACTGCTCATC CCCGCTTTCC CCTTTGATTT CTTAGA A ACC TTTGAAACCC TCCCCCCAGT CGAGGAAAGC GTCAACACTT ACCCCGATTA 

GCAGGCACCG TGACCAGTAC CCGCCAAAGC GGAAACTAAA GAATCTTTGG AA ACTTTGCG AGGCCCGTCA GCTCCTTTCC CAGTTGTG AA TCCGGCTAAT 

CCACTTCCTC CTCGCCCAAA TCCTCCTGGA CATCA ATCAC CAGCACCAGA CCGCCAAACT CACCCCCGTC TCCAACCCCC CACCCCACCT CCAGCCCGAG 

GGTCAACCAC GAGCCCCTTT ACCACGACCT CTAGTTACTG GTCCTGCTCT CGCCGTTTGA GTCCCCGCAC AGCTTCCGGG CTCCCCTCGA CCTCCCGCTC 

CTCAACAACC TTTCATTGCT TATCG ACGCC GCCCTCCCCG CAACCGAACA CCCCTACCAA ACCACCCCTC ACCACGGCGA CACTCTTCGC GTTGTCGCTG 

GAGTTGTTCC AAACTAACCA ATACCTCCCG CGGCAGCGCC CTTCGCTTGT GCGCATGCTT TGCTCCCGAC TGCTCCCCCT GTGAG AAGCG CAACACCCAC 

ATATTCCCG A TGCTCAGTTC CCCACTCAGA TCAATGAGCT GAAAGAA AAC ATTTACAACG CTCACATCTA CCAACTTCTC CCCGCGCCCA CTTTCACCGC 

ATATTGCGCT ACGACTCAAG GCCTG AGTCT ACTTACTCGA CTTTCTTTTG TAAATGTTGC CACTGTACAT CCTTCA ACAG CGCCCCCCCT GA AAGTGGCG 

ACCATGTCCT GATCCATTCC CTGCTT ATCT CCACCTGCGT GCCACCAACC CGTCGCCCTA CATCTTCTAT ATCCGTCCAC TCAACCAACG TCCCTCCTAT 

TGGTACAGG A CTACGT AACC GACGAATAC A CGTCCACCCA CCGTGGTTCG GCAGCCCCAT GTACA AG ATA TACGCACCTG A&TTGCTTCC AGCGA&GATA 

CAACTTTTTC GCCCATCCCC TCACTCCAAC CTCAAGTTCA CCGCTGCTAA CCGTGAGCTG CAGCTGTACC CA ATCGC AGG TACCCCCCCC CGTGGACTCA 

CTTGAAAAAC CCCGTACGCC ACTCAGCTTG CAGTTCAACT GGCCACGATT GGCACTCGAC GTCGACATCC GTTAGCGTCC ATGGGCGGGC CCACCTGACT 

ACCCAGATGG CTCCATCAAC GATCACCTAC AT ATCCGCAA TCACTTGGAT ATGCGCACTC ATGCCAA ACA GATCCCGGAC GACACCATCC TTGTCCATCT 

TGCCTCTACC GACGTACTTC CTACTCCATC TATAGCCCTT ACTCAACCTA TACGCGTG AC TACGGTTTCT CTACCCCCTG CTCTGCTACG A ACAGCT AG A 

CCCCCCCAAC CaCCTCCCCC CCGTCTCGGT CCCACCCTCC CCCCCCGTTG CGC ATCTTT T GCAGCTGGAT CCCTATTCCC GCGTG ATGCA CTTGCTCTCC 

CCCGCCCTTG CTGG AGCGGG CGCACACCCA CCCTCCCAGC CCCGCCCAAC GCCTAGAA AA CGTCCACCTA CCCATAAGCC CGCACTACCT CAACCACACG 
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CCTCTGACCC CGACGTTGCA CCCACACCTT CATGCTTTCC ACCCCTATCC 
GCACACTGCC GCTCCAACC7 CCCTCTCCAA CTACCAAACC TCCCCATACC 

TCCACCTCTT CCCCCGCGTC CAAAAGCGCA CGCCTGCTTC TTATGGTGGC 
ACCTCCACAA CCCGCCGCAC CTTTTCCCCT CCCCACCAAG AATACCACCC 

TCGTTCGGCG TTTGTCCAGG ATCGTCTGGC TCCTGTGCAG GCTGGTCCTG 
ACCAACCCGC AAACAGGTCC TACCACACCG ACGACACGTC CGACCACGAC 

AAGGCGTATG CCGTGTTGAA TGCCATTGCC CTTGCTCCTG GT7CCACTTT 
TTCCGCATAC CGCACAACT7 ACGGTAACCC GAACCACCAC CAAGGTCAAA 

TCTCTACA AC CTCCTGGATG CGTTCGCCGT CGCCCCTTAT AAGTCCACCG 
ACAG A TGTTG CACCACCTflC GCAAGCCCCA CCCGCCAATA TTCACGTGCC 

CTCATCTGCC TTTCACCTGG ACCTGCTTAC CCTCCCCATG CCGGCAACAT 
GACTAGACGG AAAGTGGACC TCGACCAATC CCACGGCTAC CCCCGTTGTA 

GCCTCGGCTA CCAGCCACTC ATCGAATACC ACGCCGGCAA GGTTGACCCT 
CGGACCCGAT GGTCCCTGAG TACCTTATCC TGCCCCCGTT CCAACTCGGA 

TGTGCAGACC CCTGTTTTTC CAGGTCTTCC CACTCATGTT GAGCCTGATC 
ACACCTCTCC GGACAAAA AC CTCCACAACG CTCACTACAA CTCCGACTAG 

GCCTCCCTGC TTGCCCCAG A CGCTATTGAA TCATTCCGCA CCTCTTCCTC 
CCGACCCACC AACGGGCTCT GCCATAACTT AGTAACCCGT CGACAAGGAG 

TTGCCCTGCA GTTTCACCCT GAGTCAGTGC TGAGCCCAAC CGGTCCTATC 
AACCGG ACGT CA A AGTGGGA CTCACTCACC ACTCGCCTTG CCCAGGATAC 
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CGCCTGCATG AATATCCCCA CGTTCACCCG CGCTCCG A AG TTCCGCGCTA 
CCGCACCTAC TTATACCCGT GCAACTGCCC CCCACCCTTC AACCCGCGAT 

GCAGTGGCCT ACCTCCGCCC CAATGGCGAT ATCGATAATT GCATTCTT AT 
CGTCACCCCA TGCACCCGCC GT7ACCGCT A TACCTATTAA CG7AACAATA 

CTCTGC7CCC CGATTC7AAT CCTCAATCTC A AGCCGATGA GACGTTGCAC 
CACACCACGC GCT A AGATT A GGAGT7ACAC TTCGCCTACT CTCCAACGTC 

CGAGGTCA7C CCA7CACACA CCTTGT7CTC ATTGATA ATC ACCATTCTTT 
CC7CCACTAC GCT ACTGTGT GCAACA AGAG 7AAC7ATTAG TGC7AAGAAA 

TGTTCCCCAA 7ACCCTGCCA GTTCA A ACCA TTTTGGCAGC CAACCCCCAC 
ACA AGGCG7T AT6CCACCG7 CAAC77TGCT A AAACCGTCG CT7GCGCCTG 

GATGGCCCTG ATCGAGCGCA CACTCGCCCA GATTCCT7TA CTGCC7A7TT 
CTACCGCGAC 7AGCTCCCCT C7GAGCCCC7 CTAAGCAAAT CACCCA7AAA 

TCTGCCCCTC TGCACCCCAC CACCCACAAC ATGATCCTTA CTCATGCACG 
ACACCCGGAC ACCTCCCCTC CTGCCTCTTC TACTAGGA AT CACTACGTCC 

ATCCAGAAGT CCCACCCCGC A AGGTTCCA A TTCCCCGTTA TCACTCACTG 
TACGTCTTCA GGGTCCGCCC TTCCAAGGTT AACCCCCAAT AGTGAGTG AC 

TGAG ATTGGT GATGTCATCA TGGCGCCACG CACCACCGAT CCA AAGGCCA 
ACTCTAACCA CTACAGTAGT ACCGCCGTGC GTGGTGGC7 A CCTTTCCGGT 

ATTTTCTCCC GCTGTCTCGA ACAACTTCTC GCG AACTAAT AAAAACCATT 
TAAAACACCG CCACACAGCT TGTTCA AGAG CCCTTGATTA TTTT7CCTAA 



TGATTCATCA CTTCTCCACC A ACACTGAA A GTTCTCAACC CCTACTTCGA 
ACTA AGTAC7 CAACAGG7CG TTGTGACTTT CAAC AGTTGC GGATG AACCT 

CCCTCGCTGA ATACGATCAC CTCCACATCC CACCGCTGCT TCCCACCATC 
GGCACCCACT TATCCTACTG CACGTGTAGC CTCGCfiACGA ACCC7GGTAG 

CCTCCCCCCG GCTCGTCCG7 TCCCCATTAC TCGCGCAGCT TTGCTAGATT 
GGACCGCCCC CCAGCAGGCA AGCCCTAATG ACCCCGTCCA AACG ATCTAA 

GCTTCCCTGA TCCCACCATC CCCTGCAGTC A AGC7GGCTA ACCACGCCAA 
CGAAGGG ACT AGCGTCCTAG CCCACCTCAC TTCCACCGAT 7CGTGCCCTT 

ATATTCCTTT CGCCCTTGAT GTCGATCCTG CTCTGAAGTC GTTCCAAGCG 
TATAACGAAA CCCGCAACTA CACCTAGCAC GACACTTCAC CAAGCTTCCC 

TCTGCACCCC GTTCCCCAGC CGCTCAAA7T CCCCACCATC TTCAACACGC 
ACACGTCGCC CAAGCGGTCC GCGACTTTAA GGGGTGGTAC A AGTTGTGCG 

GCCAA7GCCA ATCATGG ACA GCTCATCCCC CACCTCTTCC CCGAG.CTCCC 
CCCTTACCCT TAGTACCTGT CGAGTAGCGC CTCCAGA AGG CGC7CGACCC 

TCCACGCCAC CACCTTCCTC TGGG AGCTt A AAGAAGACGG CACCATCGAG 
ACCTCCCCTC CTCCAACCAC ACCCTCCAAT TTCTTCTGCC GTGCTAGCTC 

CGATCTCGTG GGTGCCCTCG GCACTGAGA A CCCCGAAGCT ATCCCCCCTA 
CCTAGACCAC CCACCGGACC CGTCACTCTT GCGGCTTCCA TACGCGCGAT 

GCAGGTCCGA TCT7CTATCT CAACCCCGAT GTCCACTCCT TGAACC ATCC 
CC7CCACCCT ACAAG ATAGA GTTGCCGCTA CAGCTCACGA ACTTCCTACC 



TAACCCCACT CCAACCCTCG AGGAGCCAAT 7CAGGTGTTC ACCCCGCTCA 
ATTCCGGTGA GCTTGGCACC TCCTCCGTTA AC7CCACAAG TGCGGCCACT 

CGTACTCCCC CTCACCACTT CGCTGATATT GCCCCCGCTG CCAAGCCATT 
CCATGAGCGC CACTCCTCAA GCG ACT ATAA CCCCCCCCAC GGTTCCGTAA 

CCCCTGGCAC TGCTGCCCAC GGTGCCAACA CCATCAACAT CACCACCGGC 
GGCGACCCTC ACCACCGCTG CCACGGTTGT GGTAGTTGTA CTGGTGGCCG 

CCGTTCAGTG AGCTCCAACT CCGGTTCCGC CGATCTGCTC CAGGCGCTCA 
CGCAAGTCAC TCG AGGTTCA GCCCAAGGCG GCTACACCAC ATCCGCCACT 

TCCAACTTCA CCTTCCTGTT CACACCTGCG TACA ACCCTG CGATTGCGCA 
AGGTTGAAGT GGA AGG ACA A CTCTCCACGC ATCTTCGGAC CCTAACGCGT 

TTCGACCATT CCTCTCCCCC GCCCGCCCGG ACCCTCACAT CATGGGCGTG 
AACCTGGTAA CGACACCGGC CCCCCGCCCC TCGCACTCTA CTACCCCCAC 

CCGTACACGC GCGCTTCTTC TCCA7GGCGC AGCCACCCAT GAGATCGCAG 
CGCATGTGCG CGCGA ACAAC ACGTACCCCG TCCCTGCCTA CTCTACCGTC 

CATTACACCA TCG AGCCTCA CCACCTTGCC CTTCGCCGCT ACACCCTTGA 
CTAATGTCCT A6CTCGCACT CCTCCAACCC GAACCCCCGA TGTGGGA ACT 

CTTTCCCCCC CACCCCCCCT CATCCACACC CTGATCCCTT CCCTCCCTCC 
GAAAGCGCCC CTGGCCGGGA CTACGTGTGG CACTACGCA A CCGACGCACG 

TGCACAAA AG CCCCTTTCCT TGCTTGCCG A CCCGACCACC CAGGCA7GGT 
ACGTGTTTTC CGCGAAAGGQ ACCAACCGCT CCCCTCCTCC GTCCGTACCA 
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TCGCCAAGCA CGA AGAGATC CATTACTCAC AAA ACCAGTC TTCCAATCAC TAGTAATA AT CTCCCCACCG TCTTCGAAAG CA TCGTGG AG GCTCCTCGCG 

ACCCCTTCC1 GCTTCTCTAG CTA ATGAGTC TTTTCCTCflC A AGGTTACTG ATCATTATTA CACCGGTCCC ACAACCTTTC CTAGCACCTC CCAGCAGCCC 

GACACCTGG A GCAAATTCGC CCTCGCATCG CTCACGTGGA TCTCGATGCG CTTCCAA AAT CCACCCGCTC TCTGTTCGAT TCCCTCAACC AGGGT AGGGG 

CTCTCCACCT CCTTTA AGCG CGACCCTACC GAGTGCACCT ACACCTACGC GAAGCTTTTA GCTCGGCCAC AGACAAGCTA AGGGACTTGG TCCCATCCCC 

AGGGGCCCGT TTCATCATCG AGTGCA AGTC CCCATCGCCT TCTTTGGGAA TGATTCGTGA GCACTACCAG CCGGGTGAA A TCGCTCGCGT CTACTCTCGC 

TCCCCCCGCA AAGTAGTACC TCACCTTCAG GCGTAGCGG A AG AA ACCCTT ACTAAGCACT CGTCATGCTC GGCCCACTTT AGCCACCGCA CATGAGAGCC 

TACGCACCGG CAATTTCCCT CCTGTCCCAG CCGGATCGTT TTGCTGGCCA TTACCATCAC CTCGCTACCG TTGCCGCTAC CTCTCATCTT CCGGTGCTCT 

ATGCGTCCCC CTTA AAGGCA CGACACGCTC GGCCTAGCAA AACCACCCCT A ATGCTACTG GAGCGATGGC AACCGCGATG GAGAGTAGAA GGCCACCACA 

CCA A AGACTT CATCATTCAT CCTCTCCACG TACGACCGCC GCGTT ACTTT GGTGCTGATG CCATCCTGCT CATCCTCTCT GTGCTTCATG ATGAAGAGTA 

CGTTTCTGA A GTAGTAACTA GCACAGCTCC ATCCTGGCCC CGCAATCAAA CCACGACTAC GCTAGGACCA CTACCACAGA CACGA ACT AC TACTTCTC AT 

CCACCCACTC GCTGCCG AGG CTCCCCGTTT TGATCTCCAT ATCCTCACCG AGGTTATTCA TGAGGAGCAA CTCCCCCCCC CCATCA AGCT GGGTGCG A AG 

GCTGCGTGAG CCACGCCTCC GACGCGCAAA ACTACACCTA TAGG AGTGGC TCCAATAACT ACTCCTCCTT CAGCCGGCCC GCTACTTCG A CCCACGCTTC 

ATCTTTGGCG TCAACCACCG CAACCTGCAT GATCTGTCCA TTGATTTGGA TCCTTCACGT CGCCTGTCCA AGCTCATTCC AGCAG ATGCC CTGCTCGTGT 

TAGAAACCCC AGTTGGTGGC GTTCGACGTA CTAGACACGT A ACT AAACCT AGCA AGTGCA GCGGAC ACGT TCG AGTAAGG TCGTCTACGG CACGAGCACA 

CTG AGTCTGG CGTCCCCGAT ACCCAAACCG TCCGCCACCT ACGTCGCCAC TCCA ATGCAT TCCTCGTTGG CTCCCAGCTG ACCAGCCACG A AAACGTCGA 

GACTCAG ACC GCACGCCCTA TCGCTTTGGC ACGCGCTCCA TCCACCCGTC AGGTTACGTA ACGAGCAACC GAGCGTCGAC TGGTCGGTCC TTTTGCAGCT 

TCTGGCAGCC CGCCAATTGC TCTACGCCCC CAACAAACTC TGCGGACTCA CCTCACCAAG TGCAGCACAA ACCGCTCCCG CACCGGGTGC CGTCTACGGC 

AGACCCTCCG GCGCTT AACC AG ATGCCGGG GTTGTTTCAG ACGCCTGAGT GGAGTGGTTC ACGTCGTGTT TCGCGAGCGC GTCCCCCACG CCACATGCCG 

GGCCTCATCT TCG A AGAGGC ATCGCCACGT AATGTTTCAC GTGAA ACATC CCA A AAAATC ATCCCCCCAG AGCCCAACCT CCGCTACGTC GCCGTCAGCC 

CCCGAGTAGA AGCTTCTCCC TACCGCTGCA TTACAA AGTC CACTTTGTAC CCTTTTTTAC TACCCGCGTC TCGGGTTCCA CGCGATGCAC CGCCAGTCGG 



CTCCCACCTC CCCCTACAAC GATTTGCTTG TCGACGCCAT CTTCGCCCTA CAA ATCCACG CCCCACTCCA CCGCAGCCTC GAACCACAAA AGGCATTGAT 

CACOCTGGAC CCCCATGTTC CTAAACGA AC ACCTCCCGTA GAAGCCCCAT GTTTAGCTGC GGGGTGACGT CCCGTCCCAC CTTCGTCTTT TCCCTAACTA 

CGCCCCCGTT CGTCAAGACG TTGGACCGCA GGTCCAGGTC TCCCGCCCGA TCTCCATGTC CAGCCCCTTG GGCGCTCAAG TCCCACACGG TGACGTCCAT 

GCCGCGCCAA CCACTTCTCC AACCTCCCGT CCAGCTCCAG ACCCCCCGCT AGAGCTACAC CTCCGGGAAC CCCCGACTTC ACCCTCTCCC ACTGCAGCT A 

A AGCTAATTC TTCATGCCCA TGAACGTCCC ACCCGGGAAG TATTCGACTC GGCTACGGTG CCGCCCGCTG TG AAGGCA AA GTCTTTGCTC CCGGGACCCA 

TTCGATTAAG AACTACCCCT ACTTCCACCG TCGCCCCTTC ATAAGCTGAC CCCATGCCAC GGCCCGCCAC ACTTCCGTTT CACAAACGAC CCCCCTCCCT 

TCTCTCCCGA CAACGCTCCC CACCCACTCG CTCTGCGCTC CGCAGCTTTA GACATCA ACT CTGCCCTCGA ATACCCCGCC GGTGCAGGCA CGTGGGGCTG 

AGAGACGCCT GTTGCGACGC GTCCGTGAGC CACACCCCAC GCGTCCAAAT CTGTACTTCA GACCGCACCT T ATGCGGCGG CCACCTCCGT GCACCCCGAC 

GGGCGAA AGA TGCCGGCGCG CTGCTG AAAA TTTTCGCCAC CATCTCCACA TTCCATTACT AAAGGTTTA A ATAGGATCAT GACTG AAA AA GAAAACTTGG 

CCCCCTTTCT ACCGCCGCGC CACCACTTTT A A AAGCGCTG CTAGACCTCT AACGTA ATGA TTTCCA AATT T ATCCTAGTA CTGACTTTTT CTTTTGAACC 

GCGGCTCCAC GCTCCTACCT GCATACTTCG GTGA ATTCGG CGGCCA&TTC GTCCCGCAAT CCCTCCTGCC TGCTCTCGAC CAGCTGGAGA AGGCCTTCGT 

CCCCCAGCTG CGACGATGGA CCTATG AAGC CACTTAACCC CCCGCTCAAG CAGCCCCTTA CGGAGCACCC ACCACAGCTC GTCCACCTCT TCCCCAACCA 

TGACGCCACC AACAGCCCAG ACTTCCGCCA ACAACTCGCC CGCTACCTCC GCGATTATCT CGCCCCCCCA ACCCCGCTGA CCGAATCCTC CAACCTCCCA 

ACTGCCCTCG TTCTCGGCTC TCAAGCCGCT TCTTCACCCG CCGATGC AGG CCCTAATAGA GCGGGCGGGT TGC&GGGAGT GGCTTflCGWS GTTGC AGGGT 

CTCGCAGCCC AAGGCA A A GG CTTTGCGCGG ATCTTCCTCA AGCGCGAAGA CCTCGTCCAC GGCCGTGCAC ACAAA ACTA A CCAGGTGATC CGCC AGGTGC 

CACCCTCCCC TTCCCTTTCC CAAACGCCCC TAG A AGG ACT TCCCGCTTCT GGAGCAGGTG CCCCCACCTG TGTTTTCATT GGTCCACTAC CCCGTCCACC 

TGCTTGCCAA GCGCATCGGC AAAACCCGCA TCATCGCACA CACCCCCCCA CGCCACCACG GCACCGCCAC CGCTCTCGCA TGTGCGCTCA TGGGCCTCGA 

ACGAACGGTT CGCGTACCCG TTTTGGGCGT AGTAGCGTCT CTGGCCGCGT CCGGTCGTGC CGTCGCGCTC CCCAGACCGT ACACGCCAGT ACCCGGACCT 

GTCCCTTCTC TACATGGGCG CCAAGCACCT TCCCCCCCAC CAGCCCAACG TCTACCGCAT GCAGCTGCAC GGCGCGAAGG TCATCCCCGT GCAATCTGCT 

CACCCAACAG ATGTACCCGC GGTTCCTGCA ACCCGCCGTC CTCGCCTTCC AG ATGGCGTA CGTCGACCTG CCGCGCTTCC A GTAGGGGCA CCTTACACCA 
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TCCCGCACCC 7CAAGGACCC CGTCAATCA A CCCCTCCCCC ATTGCACCCC AACCTTCCAC GAG TCCCACT ACCTTCTCGC CACCCCCGCC GGCCCGCACC 

AGGCCGTCCC ACTTCCTCCC CCACTTACTT CCCGACCCGC TAACCTGGCC TTGCAAGCTC CTCAGGGTGA TGGAAG AGCC CTGCGCCCGC CCGGGCGTCG 

CATTCCCAAC CATCGTCCCT GAATTCCACA AGCTGATCTC 7CAGGAACCC AAGCC ACAGA TGCTACAGCC CACCCGCAAC CTTCCCCACC TTGTGG7CCC 

G7A AGGGT7G GTACCACCCA CTTA AGGTGT TCCACTAGAG ACTCCTTCGC TTCCGTGTCT ACGATCTCGC C7GCCCC77C GAAGGCCTCC AACACCAGCG 

CTCTCTCGGT GGTGGCTCCA ACGCCATCGG CATGTTCGCA GACTTCATTG ACGATGA AGG CGT AGAGCTC GTCGGCCCTG AGCCAGCCGG TCAAGGCCTC 

CACACAGCCA CCACCGACC7 TGCCGTAGCC GTACAACCCT CTCA ACT ft AC TGCT ACTTCC GCA7CTCGAG CAGCCGCCAC 7CGG7CCGCC ACTTCCGGAG 

GACTCCGGCA ACCACGGCGC AACCATCACC A ACGGTCAGA TCGGCATCCT GCACCCCACC CGTTCCTACC TGATCCGCA A CTCCGACGGC CAAGTCCAAC 

CTG AGGCCGT TCGTGCCGCG TTGGTAGTGG 77GCCAG7CT ACCCGTACGA CGTGCCGTGC GCAAGGATGG ACTACGCGTT GAGGCTCCCG GTTCACCTTC 

AGTCC7 ACTC CA7C7CCGCC GGAC77GA77 ACCCACGCG7 CCGCCACAGC ACCCACACC7 GCACCCCACC CGCGCGCAC7 ACG77CGTA7 CACCGACGCC 

TCAGGA7GAG G7ACAGGCGG CCTGAACTAA 7GGG7CCGCA GCCGG7C7CG TCCC7G7GGA CG7GCGG7GG CCGCCCG7GA 7GCAACCA7A G7GGC7GCGG 

GAAGCCC7CC AAGCA77CC A G7 AGCC7CGC CCGC7ACGAA GGCA7CATCC CGCGCAC7GG A A7CCTCACA CGCG7TCGCC TACGACTCAA GCGCGCCAAG 

CTTCGGGAGG 77CC7AAGC7 CA7CGG AGCG CGCGATCCTT CCG7AG7AGG GCGCC7GACC TTACCAG7CT CCCCAACCCC ATCCTGAG77 CCCCCCGTCC 

ACCCCCGAAC AGG AAGGCCA GA ACTTAACC A7CC7CC7C7 CCC7A7CCGG CCGTGGCCAC A AGGACGT7G ACCA7CGCGC CGGCACCC7C GA AG A AAA7C 

7GGCCGC77C 7CC77CCGG7 C77CA A7TGG 7AGG ACCAGC GCCA7AGGCC GGCACCGC7G TTCC7GCAAC TGC7AGCGCG GCCG7CGG AG CTTC7777AG 

CAG A AC7GA7 CCTGA AGGAC A ACCG ATG AG CCC77ACGAC GA7C77777C GCGACGCC7C GACACGG7CA GGCGAGGGCG CCT77G77CC C77CA7CATG 

CTCT7GAC7A GGAC77CCTG 77GGC7 AC7C GCCAA7CCTC C7AGAA AA AC CGC7CCCGAG C7G7CCCAC7 CCCC7CCCGC GGAAACAAGG CAAGTAC7AC 

C7CACCCACC C7TCACCAG A GGAGGC777C CAGA7CA7CT CCACAGCAA 7 CGAACG7GGC GCAG A7GCAC 7GCAAC77GC CG7ACC777C 7CCG ACCCAG 

GAC7Cr.C7GG GA AG7GG7C7 CC7CCGAA AG G7C7AG7AGA GG7G7CG77 A GC77GCACCG CG7C7ACG7G ACC77GAACC GCA7GGA A AG AGGC7GGC7C 

77GCCCA 7GG CCCCACCG7C GCGG AA7CCC ACC7CCGCGC AC7CG ACGGC GGCGCCACCG TAG ACAGCGC AC7CGAGC AG ATCAAGCGCG 7GCGCCCACC 

A ACGGC7ACC GGGGTCCCA C CGCC77ACGG TCCAGGCCCC 7GAGC7GCCG CCGCCC7CGC A7C7GTCGCG TGAGCTCG7C TAGTTCCCGC ACCCGCG7CC 



C7ACCCAGAG G77CCCA7CC GAATGC7CAT C7ACCGCAAC CTTCCTTTCA CCCG7GGC7T GGA7CGC7TC 7ACCAAGAG7 TCGC7GAAGC TGCCGCAGAC 

GA7GGG7C7C CAACCCTACC CT7ACGAC7A CA7CCCGT7C CAACGAAAG7 GGGCACCGAA CCTACCGAAG ATCG7TC7CA AGCCAC77CC ACCCCC7C7C 

TCCA7CC7CC 7CCCAGACG7 CCCAG7CCGC GAAGCCGCAC CG77T7CTGC AGCACCCGCA C7TCA7CCCA TT7 ACATCGC 7CCGGCCAAC CCCACCGAGA 

AGGTAGG AGG ACGC7C7GCA GGGTCAGGCG C77CCGCGTC GCAA AAGACG 7CGTCCGCCT 7AACTACGGT AAA7GTAGCG AGGCCGGT7G CGG7CCC7CT 

A AACCC7CGA CGG7CTCTCC CCCGCATCAA AGCGC7ACA7 CTACGCCATC 7CCCCCGACG GCGTCACCGG CACCGAACG7 GAA7CATCCA CCGACGGCC7 

T7TGGGAGCT CCCACAGAGG CGGCGTAGTT 7CCCGATG7A GA7GCGG7AG ACGGCCCTGC CGCAG7GGCC GTGGC77GCA CTTAGTCCCT GGC7GCCCGA 

G7CCGCAGTG GTCGACA AC A TCAACAAATT TGATGGCGCA CCCATCC7CT 7CGGCT7CGG CCTCTCATCC CCTCAGCACG 7GCCAGACGC GATTGCAGCG 

CAGGCCTCAC CACC7G77G7 AGTTC7T7AA ACTACCGCG7 GGGTAGCAGA ACCCGAAGCC C7GCAGTAGG GGAGTCGTGC ACCGTC7GCG C7A ACGTCGC 

GGTGCT7CCG GTCCGATCAC CGCTTCCGCC ATCACCA AGA 7CAT7CCTTC CCAC7CCGAA CCTCACCACC C&AACCCCTC CACCA7TCCA CAT A7GGACG 

CCACGAACGC CACGC7AGTG CCCAAGGCGC TAGTGG7TCT AG7AACCAAC GGTGACGC7T CCACTCCTGG GCTTGGGCAG G7GG7A AGC7 C7ATACCTGC 

GT7TGAAGAA CCATCTCACT GAC7TCATG7 CTGCCACTCA AGGCACCCAC CAAGAACG7T TACCCCTTTA A A7GTGGCA A TGT77CACC7 GAAACA7707 

CAAACTTC77 CCTAGAGTGA C7CA AG7AGA GACGCTGAC7 TCCGTCGC7G CTTCTTCCAA ATCCGGAAAT TTACACCGTT ACA AAG7GCA CTTTGTAAG A 

GAGACAA7G7 AG AAACATC A AAGA AGCCAC CTCCTAGCTC TCGGGCTCGG AGCCGCC77C TTTGTTTCCG GTTTAGCAAA 7CTCAGCC7T TTGG AGATCT 

CTC7C77ACA TCTTTCTAGT TTC7TCGGTG GAGGATCGAG ACCCCGACCC TCCGCCG A AG AAACAA ACGC CAA A7CC7TT AGAG7CCCAA A ACC7C7AGA 

T AGCTTCG AG CCCC7CCGG7 ACGAGCGCCC GCCGGAGGAG CAATCTTACG GTACGTCCGA GCCCCAGCCG TTCGAG7GGC ATCACGT7CC GCC77CGCCA 

A7CCAACC7& GCCCACCCCA TCCTCGCGGG CGCCCTCCTC GT7ACAATCC CATCCAGCC7 CGGGGTCCGC A ACC7CACCG TAGTGCA A GG CGGA AGAGCT 

CGCCCCTACC GTTCCCAGCT GCA7CC 
CCCCGCATGC CAACCC7CG A CC7AGG 
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62-244382 (6) 



2) i*ar5a*<DfciiB7r, i JUse^os-isiStf^ ♦> 

* * ig Uf *l 6 I # ± £ *) U * DNA . 
2ft 2 *RK$G)DNA . 

OISPS 3 91 S3 « ® DN« . 

5) & * y u t- j< & * »; u m c & r a ft 

6) ffi£«9a<7' l/f/<^f'in • 7 ? h 7 x 
y ? i-tClK-r &ft£«g7**ttif»$«>&EII!I 

31 3 Jfl S2 W 0> DNA # 

?) oka a< i £BxtifWRfc£ n/cDNA 

T£ *1*#5A;R<D3&HB& I 'iltt n USB 6 3S O 
DNA * 

8) DNA ri< r ^ * $ K X 7 7 - •>* ffa * © *< ? 
>S - Clflii £ flfcDNA T 35 * 1**jFM^05cQBm 1 

9) ^^Sft^^lclIBm 2 *?<fc £ fc li 8 ifl&2 3& 



I)9^7'f KXtt®&( #2 * ClU^S 7 ftp 

a ?7;v. C D T ZK 7 

E TlU9 = 7BL F 7iZ.iu7=7-V, 
G 7'JVA H tZ?v7, ! <7D>f=/ 

ni Tait^ry, p -?o'j-A Q '/M/'t'^ 

V- V KM "A W Is 'J 7H 7 7 7. V 



10 20 30 40 50 60 70 80 90 100 

M5TNPH VFSL DVRYHEDASA LFAHLCCTTA DDAALLESAD I TTKNG I SSL AVLKSSVRIT CTGKTVVTQP LTDSGRA V VA RLTQQLG0YN TAENTFSFPA 

110 120 130 140 ISO 160 170 180 190 200 

SDAVDE REEL TAPST1EVLR KLQFESCVSD ASLPLLHGGF AFDFLETPET LPAVEESVBT YPDYQFVLAE 1 VLDl NtlQDQ TAKLTG VSNA PGELEAELHK 

210 220 230 240 250 260 270 280 290 300 

LSLUDAALP ATEBAY0TTP HDGDTLRVVA DIP0AQFRT0 JNELXEN J YN CDIYQVVPAB TFTAPCPDAF A A YIQLRATN PSPYrtPYIRG LHEGRSYELF 

310 320 330 340 350 360 370 380 390 400 

C A SPESNLKF TAANRElQLY P1ACTRPRCL NPDGS I NOEL 0 1 RHElDftRT DAKEIADDTrt LVDLARNDLA RVSVPASRBV ADILOVDRYS RVrtHlVSRVT 

410 420 430 440 450 460 470 480 490 500 

A TLDPELDAL DAYRACrtWMG TLTCAPKLRA MELIRGVEKR RRCSYCGAVG YLRCMGQMDB CIVIRSAFVQ DGVAA VOAGA GWROSNPQS EAOETLHKAY 



510 520 
AVlNAiAlAA CSTLEVIR - 
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*HS|B362-244382 (7) 

m 3 st 

10 20 30 40 50 60 70 80 90 100 

RTIIVVLIOWH DSFVY NLVDA PA VAC YKCTV PRWTVPVETI I A ANPDL I CL SPCPCYPAOA CKrtrtALIERT LCOIPLIGIC LGYQ AL I E V II CCKVEPCCPV 

HO 120 130 140 150 160 170 180 190 200 

HGTTDtf H 1 LT OACVaSPVFA CLATDVBP011 PEVPCRKVPI CRYHSLCCVV APDG1ESLCT CSSEIGDVIM A A 8TTDGK A ] GLQFIIPESVL SPTCPMLSR 

210 
CVEOLIAH* 



3J A it 

10 20 30 40 50 60 70 80 90 100 

HTSPATLKVL NAYLDWPTPT LEGA I EVPTP LTVGEYDDVH I A ALLAT I RT RGEOFAD I AG AAKAFLAAAR PFPI TGAGLL DSACTGCDCA N T I K I T T G A S 

HO 120 130 140 150 160 170 180 1*90 200 

LIAASGGVKL AKHGNRSVSS KSGSAOVLEA LRIPLCLDVD RAVKWFEASN FTPLFTPAYH PAUHVOPVR OALKFPT I FN TLGPLLSPAR PERQlltGVAN 

210 220 230 240 250 260 270 280 290 300 

AXIJGQLIAEV FRBICRTRAL V VHGAGTDEI AVBCTTLVWE LKEDCTIEDY TIEPEDLCLG RYTLEDLVCG LCTENAEAMR ATFACTGPOA HRDAIAASAG 

310 320 330 340 350 

A rtP YLNG DVD 5LKDGAQK AL SLLADATTOA WLAKBEEIDY SEKESSND* 



10 20 30 40 50 60 70 80 90 100 

MTSKNLPTVL ESI VEGRRCH LEEIRARlAIi VDVDALPKST RSLFOStNQG RCGASF I NEC KSASPSLGMI REIIYOPCEIA RVYSRYAA A I SVLCEPDRFG 

HO 120 130 UO 150 160 170 180 190 200 

CDYDHLATVG ATSHLPVLClt OFUDPVQVR PA RYFG ADA I LLHLSVLDDE EYDALAAEA A RFDLD I LTEV I DEGEVARA I KLGAK I FGVN HRWLHDLSID 

220 230 240 250 260 270 280 290 300 

L08SRRLSKL 1PADAVLVSE SG VROTETVG QIGGQSNAFL VGSQLTSOEN VQLAARElVY GPNKVCGLTS PSAAQTARA A GA VYGGL I FE EASPRKVSRE 

310 320 330 340 350 360 370 380 390 400 

TSQKIUAEP NLRYV A VSffR T SG YK DLL VD GIFAVOIIIAP LQGSVEAEKA LI A AVREEVG POVQVHRAIS MSSPLCAEVA ECDVDKLILO AI1EGG5GEVF 

410 420 430 440 450 460 470 480 

DNATVPAAVK AXSLLAGG IS PDKAAOALAV GCAGLO I MSG VE YPAGAGTW GWCERCRRA A ENFRDHLfUP LLK V * 
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#E3B362-244382 (8) 



» 6 it 

10 20 30 40 SO 60 70 80 90 100 

nUKOKLGCS TLLPAYFCEF CGOF VAESll PALDOLERAF VDATHSPEFB EELCGYIRDY LGRPTPLTEC SMLPLACEGK GFARIFLKRE DLVHCGAHK7 

1 10 120 130 140 150 160 170 180 190 200 

HOVJGOVLLA KRrtGKTRHA ETC AGQBGTA TALACALHGL ECWYHGAKD VAROGPNVYS HQLHGAK V t P VESGSGTLXO AVHEAlRDWT ATFHESfl YLL 

210 220 230 240 250 260 270 280 290 300 

GTRAGPHPFP TlVREFHIVl SEE AK AQHLE RTGKLPDVVV ACVCGGSHAI GHFAOFIOOE GVELVG AEPA CEGLDSGKHG AT I TUGQ t G 1 iriCTRSYLUR 

310 320 330 340 350 360 370 380 390 400 

NSDGOVEESY S1SACLDYPC VCHSTIITCTP PART7LVSP7 PKPSKIISSSL ARYEC I I PRT C JLTRVRIRL K8AKTAEEEG QNLTILVSLS CRCDKDVDHR 

410 420 

AGTLEEKPEL ILKDWR * 

31 7 it 

10 20 30 40 50 60 70 80 90 100 

HSRYDDLFCD ASTRSGECAF VPFIrtLSDPS PEEAFQMS7 A I ERG AD ALE LCVPPSDPVA DGPT VAESflL RALDGGATVD SALEOIKRVR AAYPEVPIGM 

1 10 120 130 140 150 160 170 180 190 200 

L I YGNVPFTP GLDRFYOEFA EACADS I LLP DVPVRECAPP SAAACIOP I Y I APAHASEJCT LEGVSA ASKG YIYAISROCV TGTERESSTD CLSAVVDNIK 



210 220 230 240 250 260 270 280 

KFDGAP 1 LLC FCISSPOIIVA DA I A AGASGA ITGSA1TKM ASBCEGEHPN PST I RDHDGL XKOLTEF 1 SA TEGSDQECLG L 



290 



JJ1 ,12 tt ©** r *■ KXttBfi. 

12) ftfr5**<Z>S5QBSB i OJRttl'USIl 1 3132 

®<3^7-* rxttjata - Kt *DNA . 

13) &ftuix<D®wm i ttsp 7 m&m 
h) tt&utxomwm i *&cf xttas t *je« 

©^•^U-^-^«©ffi^l|*^f *DNA €JRt'4 

is) f*flF5a^o?gaHm i xasu i 

1G) ttfrS3*0lelffl&l#&tfXt;£S7^aas 
3. 5fe »!H O » » St U 



t y.c^sfflo^f wa^iastt^T' * rot 

tfyi/fA^r 'J •) A0s h V 7* r 7 7 y * ~* D 

*^^CV^ 3 ij ^Sfill ( Coryneforw 
bacteria) ft N /V - >? - x • "7 s- a 7 JU • * 7" - 
T7-UO^-/^r , I^D'>' - (Dargeys 
Manual of Oe term i na t i we Bacteriology) «£ 8 )5 
5 9 9 H (1 9 7 4) tc£IS£*fr^4-g*G>(a 

* 3*ta ffi o 7 5 4* c J*J T k i* * 7 n * a 

7" U fcs /V o -r ■/ •> a • -r << /< u a 9 *~ 

ATCC 14020 



-/ tx t* /« 0 -r 

7* U t* y\' 0 r 

7* u t* /\' ? r 

7' U b* £ 7- 

7' U t" £ 7" 

7' U t* ^ t 

3 'J * /< * -r 

3 U * r< 'j * 



'J H • 7 * o ') r ^ i 

ATCC 14066 

J 7 a • 4 -< ;n 

ATCC 14068 

ATCC 13869 
■J 9 A • n * A ATCC 13825 
! JU • V 7 /< A ATCC 13826 

ATCC 19240 
HA -7-b K7^Ui 

ATCC 13870 

ATCC 15806 
'MA • ATCC 15991 

; «? a • *u 9 x fi a 

ATCC 13032.13060 
Hi - VVn ATCC 15990 

ATCC 17965 



#B3B362-244382 (9> 

$ ^ D/^f ') ^ A • 7 X - 7 7 * 5 i» 

ATCC 15354 

©ii*e?;u* $ y«£j£f±**ri- * a \t i ' & 

* - ? - . ^cfcO'Tr-^x-^-. - 

I'*? - KT**Jl# (trpL) .7X7. 
7 - *> ^ * - t'l&fcl- (trpE,trpC)x if: X ;fc 
•j * V ^ 7 !• 7 ^ ^ 7 x 5 - 

^ ( trpD) s N - (5 ' - * X * ¥ ** > /U) 7 V% 
7 & 4 y / 3 - - 4 y i" - * - 3 - ^ ( J -fe 
D - ^ 'J y £ •> X * - * ill =f- { trpC) „ MJ7' 
h 7 r y > V * - iilfc^ (LrpB. trpAXa&fftiS 



U ( #fl /L till. Sa i to and K.Miura Bi ochen. Biophys . 
Acta 72,619(1963) ©7j r£#f$J?iT $ *. ) . C 

B3l*J-C8l32Lf9T. ^77'ot-;-«ll^()0 
^^-KteJaLv late* 0WA ^ffl^Ts 

3'i^«JlH(tt^oi©ia4tt-c> Mir 

tft0Xfftt*<I§tt. -t#L. F'i7f-7Ty3?* 
o - yft) Ufr-> ti ±i£ 

0 is - > *< y 9 ZJ a ~ - s\ 4 7 V ? >{ H 4 -> 



*&W<D t *> Y ') r t 7 7 y * v y t> L < U 

(1) P AH 330 #B3l858-67699#fi9 
t2) pArt 1519 ^DaiE5B-77895feH 

#531258- 192300 

PI -b 
1*031857-134500 #!S 
4*Ri1ffi58-35197^K[ 

1$Cai857-l83799 g IH 
^ -h 

1*C3 (Hnutin/Aj ico) 



(3) pAJ 655 

14) pAJ 611 

(5) pAJ 1844 

(6) pCG I 

(7) pCG 2 

(8) pCG 4 

(9) pCG 11 
(10) pCC 1 
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(11) pBL 100 «W ( * ) 

(12) pBR 322 

(13) pC 194 

*< 9 9 — DMA OCflSii, ?5 DNA 

C J: ft -y . 

*< ^ ^ — DNA tt. SSfe*itt<£^*W«f LfcRc 

#0NA 9H»7 7^> y 

6* 'J if**!,** K £ f£ -fr L^Tx 9^?7' 
5 X S K 'J 9 - t &&f*DNA 7 7 * y r £ CO 

5 * y - *> s x & & k ft $ *i * . 

^ # A 1* * Cli . I i/ i 'j t 7 • 3') K- l 2C 
"7 1* T (NaidoI.il. and lliga, 

A.,J.rtoi.. Biol.. 53, 159(1970) g&SgftBflfc* 
i£tt;t> ^ > 7 J» T**® L TON A 0iS^f4^iar^r 

0' »; 3 - /u $ fc # y tr ^ /u 7 ;u i3 - ^ i I flu ^ 
05 y <t CD # i£ T C DNA £ t *) & £ * ?£ t> 
3 2* f '! Jfl T £ * . # «j X * U y ^ »i 3 - ju £ fc it 
-U l )b'^/l'7^3-^0jt»)C > * /u £ * -> / 9- 
* -b a, d - x . x * x h ? y > 7 * 3 - ;i> , 7' ;i/ 
d i v ^ F 6 B tl £ CD j£ jju £ <fc ^ T 

ONA ©^^^^^(Sill^-tt^^^^^^^COte^ 

0 ?- f? m & if -j C it . iff CD ^ o - ^ y ^ © 

a-> y*5?iJcU, 5 - y / h7r >Cfii 

ft^^r-S^^tt (I.Shiio.l.Sato.H.Nakagana.. 
Auric. Biol .Che». . 36. 23 1 5 ( 1 972) > > f U fc* /< 2 
f l )«);.K07xArt/77- , /^!g$tx m - 7 



#K|B3 62-244382 (10) 

*IT l>> * Jj* £ (Duncan, C.H. .Hi I son . C . A . and 
Young. F.E.. Cenc.J_ t 153(1977)) I8I!&#DNA 5* 
Ifc *) iA * ff * |$ C 11 4 jfl 5ifl 3 PS ( ^f> t4> h 3 V b* 
xVh-t^) t:^A t ^Ifigt * . 

& * li v /< ^- ii/ % • X'/fU, i& iS jg| 

CfPStC^^T»l«b *lTl>*ttlC(Ch 8 n R . S. and 
Chocn. S.N.. rtolec. Gen. .Genet. . 168 .111 

— 

(1979) ; 0 i bb, fl. J. .Hard, J. M. and Ilopwood, O.A. 
Nature, 274_. 398(1978) ; Hi nnen. A. , flicks, J.B. 
and Frink.G.R. »P roc. Natl. A cad. Sci. USA, 75 
1929(1978)) s DNA S^S^x T v X $ Y DNA £ 
3&KU**> \hVr a r^vX htf;ttX7xnr 
7^ hCLTiiJft^DNA S^IC^At^H 
oJile X h h . 

r cr h 7 y X h m T «4 -b ffi © ^' ^ to X * X 7* -> 
'J ^ (C^^Tttffl $ *IT^4 *ftT <>£#ff lift 
SC^ilic^TSHx ttMn57 - 1 8 3 7 9 9 

c sa ^ $ n 3 «j * ^ -r »j «)i^tfctt7'uf 

i^a7i-^77-y, 5-7A«*Dr , iri' 

7 7 y fcsm^w^^^^tt u.shiio.s. 

S u g i bo to , M. Nakagawa. .Agri c.Biol .Cheoi . , 39. 
627(1975)). 7'ut'y^f , JH0!0^Di/y* 

f A/MJTr7Ty, 4 - > f Jl' h 'J r h 7 7 V 

6-7/^^Ph';r^7Ty. nr r 7? yt 

K p + if / - K p - 7/i/to7 1 iii/7 7 -y 
fpyyt ra*^>-K 7x-/UT7-yk 
NHZ-h tfiiil^wr i3:^tt(tt.Haeino, 
K.Nakagawa. . Agric. Biol .Cben. , 39,345(1975)) 

* 3 9 *gaa@*igietT h «j r r 7 r y 

«ti r'jrr7ry£053i§o^*c{^ni$nTt^ 
fc ^rtt 1 1$ tz * $ < ii -7 j& w: n 1*. hj ^ % ife 2: 

LTii. ^^S. - »©^3ry, 5&tc ^-5? 
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nii'*nfi. ^^iSliCTtiv 7y*-7#;u 
7 y * i 7 * * 7 y * ~ 7 a £ * cd /n t £ 

»s & ii *? & & r t *s ift © p h & of a a * tg a 

W it 1* * $ T *t t> n 4 . 

* fct . 7' U b* A 9 tt 'i 7 A 0 h >J 7* h 7 7 V * *< 
□ y07'a^-^ - *><E.coIi CD h 'J r h 7 r V * 

^ STi tt £ L . ^ r> * a> £ Jfc ay 4& & *% £ y i!8 £ It 

* <:P C ft? H ^ - $ * - 9 - £ L T # *) . £ *I 3 

»; 7. * ju a g|$ffl E9 ft tc *> t> r h 'Jr h 7 t xcj; 

oma iE JfJcott&cDeBttcDJgg^ffecD *>cd£H»l 
ft h n * £ a£ J: a 1 * *l C 3 - K $ ft. * 7 5 J 

tt«?i]0Set>. (> ifife^ cDSHRtf l - 

h 'j 7* F 7 7 ^ a CD 

-/ U b* /s : ? -r •> A 7 0 \ 7 x /l> / V 9 A CD h 'J 
/ I* 7 7 y * *< a y (OUl|!|^tfe 4 &tf ^jfe'flCD 
dna cDJ2£K^tDifc£<>: 7 I J & K?gcDi*£. 3fc 



ftEJH3 62-244382 (11) 

^iTi^irot-^-, ^- -< u - ^ - . RCf. # v 

*-$*-:?-£Wr*fcCDT*>*K C CD DNA K 

^ffeagcooNA K?iJcd-3-5. iSf£-?CD^5i 
- ^ - 7 x ^ ^ X - 9 - Hill** h tfC »J -If 

&&t>ltft&T (IfeSiULT) f$fflf*iS^. * 
•>^7yX 7 ^/^H^7 i 7-'b , i!l^v 

V l ) 7 Y 7 7 y > y ? - i£ 0 *)■ 7 as. y 
l-l 7 r ub*/<^xi; H5M-7 y 9 u ay 

9911 

7* U b" r •> A • 7 V k 7 x > y ^ A 
AJ11225(P0RH-P437O) £ I £ ©CMC tg Jfe (^ri- 

yi z / 6*t&x + * 1 g/<tt. 

0. 5 g / <tf . jft. NaC< 0. 5 g / dt % ^ . pit 
7.2tc»SS|Lfc4>CD)tc«[ffiL,, 3 0tt^3l$ 

C ® 3*^ »; - A . SDS T?§ffl?-frfcCDS. 
ii^07xy-/U^llfifeC<t»J. lfefe<*DIIA ^tfi 
&«5JL. a^ftti 3. 5 ^ CD DNA Z'&tz. 
1-2 ^^^-DBA CD3393 

^ - <t LTPAJ1844 (it + ULS. 4 / # 9' A* 
H y) ^fflO. *CDDNA ^c^CDmt: L, T ifl 53 U fc . 
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£ 1'pAJ]844 £ r 7 7 I Kit T &?it h 7* u 
fcT/x'? -r 'J ■? A • ^ o h 7 *. /u/ y ? AAJ12037 
£ ! 0 0 mi ©CMC 3 0 r 

I2C J: *) 30, 000 ^ g . 3 0 #0*3 £,6 

tc«t *> ±y#* »fc . -7 x j - >i/*am cd o ^ . 2 ^ 

©x y - /u^JftA. TONA £ct«®»R Lfc. ;h 
£'>$©TEN (2 0 »H h 'J x SKE, 2 0 

art NaC & , l rrt EOTrt (pH 8. 0 ) ) 15 

PAJ1844 7*7 X $ KDNA ft 2 0 0 ft b £ & fc . 
1-3 &fc#DNA Br Jt <Z> ~= 2 * - ^ <D jip A 

I -I TfSfclfcfettDNA 1 0 fig tl-2 T ft tz 7' 
7 X $ K DMA 5 i^fflHRx/KK^UT-f 

l tz . 6 5 r c i o »sa Jm£ft k fc&v ffifcicito* 

ift £ L . ATP V *- * 7, u << Y - rt/tf£ T> 

T 4 V r - >" & * © DNA '^-fCkiTl Ot 
K 2 4 BlISlEtt LDNA $£iitt-tfL*>*:. OC^T 

0. 5M-y*-*D-X. 2 Oafl-7 
Myfi, 2 0 aN& 0' * i/ *7 A . 3.5H-<t 
v t-f 7'D A(Difco) A> H> *£ * SMHPlgMfe (pK6. 5) 
0. 5 ■ « Tiftfr L/c. fce^T 1 0 fi ® i) y* ^ 
- A £&t/S»rtPttl& 13 0 tT2 0 B* TBI 7* 

o^^l- ifc£E) tz. 6000 x g , l o #18158 
7* D h 7* 7 X Y £SMHPT&7> L 0. 5 

/c r d h 7*7 * h i 1-3 -£83181 CfcDHA 1 0 at 
£ 5 art EDTA ^jJTTS^t, # »; x ^ w y »/ 

^ - ^ * 7* K # 3 0 H £ * * &/jn L & . 
owA £r □ y r v x y tcife >> iA $ «*■ a tzrtiz&fc 

£2#[3!&3lLA:. C ©T o b r 7 X h^SMWP^ 
BftQLl&totz 3 0*C-C2B#R3lgf&U/:.C<J!) 

i5S?fi^pn. oom f 7-7 x bf5^^J6J:t:^ 

/; D M) ^ tt Kn*^>f)b) 7 5 / > ^ y 

I 2 g v kc * 0. 5 g . ;*/ 3 - x 1 0 

McC < , • 6H,0 8. 1 e - CaC , • 2B,0 2. 2 g . 



62-244382 (12) 
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